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Background: Premature discontinuation and poor treatment adherence are problems in chronic 
conditions, such as multiple sclerosis in which patients must take long-term treatment in order 
to receive maximum benefit from their medication. The Assessing needs In Multiple Sclerosis 
(AIMS) study explored factors related to premature treatment discontinuation and patients' 
experiences of subcutaneous (sc) interferon (IFN) (3- la treatment in the UK. 
Methods: A questionnaire-based survey was integrated into the Bupa Home Healthcare 
patient-support program, which delivers sc IFN p-la to patients in their home. Data were col- 
lected via patient questionnaires incorporated into routine clinical care and administered upon 
registration of a new patient by the coordinator, following initial delivery of treatment, prior to 
each delivery during therapy and at the end of treatment. Univariate and multivariate analyses 
were performed to identify factors associated with premature discontinuation. 
Results: Data were collected from 2,390 patients (1,267 new; 1,123 existing) from 59 UK 
prescribing centers (November 2006- April 201 1). Following the first delivery of sc IFN (3- la, 
94% (1,149/1,225) of patients had received training, and 73% (818/1,120) reported that they 
had no concerns. In total, 24% of new patients discontinued therapy by the end of the study. 
In the univariate model, none of the candidate variables tested were significant predictors of 
treatment discontinuation. The strongest predictors of discontinuation in multivariate analyses 
were lack of information prior to starting treatment and patients feeling unwell on treatment 
and geographic region (P<0.05 for each variable). 

Conclusion: This study suggests that patients feeling well on treatment and provision of 
high-quality information are the main determinants of persistence with sc IFN (3- la therapy. 
A package of care that targets these issues should therefore be considered when initiating sc 
IFN |3-la therapy. 

Keywords: multiple sclerosis, interferon p-la, drug delivery, adherence, persistence 

Introduction 

Multiple sclerosis (MS) is a chronic, inflammatory, demyelinating disease of the central 
nervous system. 1 Relapsing-remitting MS (RRMS) is characterized by episodes of 
acute worsening of neurologic function, associated with magnetic resonance imaging 
plaques in the brain and/or spinal cord 2 followed by a variable degree of recovery, 
with a stable course between attacks. 3 The target of current disease-modifying drugs 
(DMDs) for MS is to prevent plaque formation, decrease the rate and severity of 
relapses, and delay resulting disability. 4 

In developed countries, treatment adherence to long-term therapies is estimated 
to be as low as 50% in patients with chronic illness. 5 The reasons for poor adherence 
or treatment discontinuation in MS include side effects, injection anxiety, patient 
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choice, pregnancy, and lack of efficacy. 6 ~ 8 Lack of adherence 
to DMDs for MS can lead to poorer patient outcomes and 
decrease the efficiency of health care services. 9 

An important component of poor adherence is premature 
treatment discontinuation. It is known that the first 2 years of 
treatment are a critical period for treatment discontinuation in 
patients receiving DMDs. 6 However, rates of treatment per- 
sistence are generally higher in clinical trials than in clinical 
practice owing to trial participants being more motivated and 
receiving more encouragement to use their therapy through 
more frequent contact with study staff per protocol. 10 Strict 
selection criteria and study procedures in randomized con- 
trolled trials can also be a source of bias. 

The assessing needs in MS (AIMS) study explored factors 
related to premature treatment discontinuation, and patients' 
experiences while receiving subcutaneous (sc) interferon 
(IFN) [3- la (Rebif*; Merck Serono Europe Limited, London, 
UK, an affiliate of Merck KGaA, Darmstadt, Germany) 
therapy in routine UK clinical practice. The AIMS study was 
integrated into the Bupa Home Healthcare patient support 
program, which is widely used in the UK to deliver DMDs 
to patients with MS in their homes. Identifying risk factors 
for treatment discontinuation may aid the design of future 
interventions to encourage adherence and potentially improve 
clinical outcomes. 

Methods 

Study design 

The AIMS study was a longitudinal questionnaire-based 
survey of patients with MS from the UK receiving sc IFN 
(3- la in a real-world setting, with systematic collection of 
patient-centric information achieved in line with routine 
MS clinical care. Participants were contacted by Bupa 
Home Healthcare's MS Patient Coordinators by telephone. 
Data collection was incorporated into routine clinical care 
at four stages of the support program: at registration of a 
new patient by the coordinator (pre-installation), following 
initial delivery of treatment (post-installation), prior to each 
4-weekly delivery during therapy (pre-delivery) and at the 
end of treatment (Figure 1). 

The study was conducted through routine patient contact, 
with no additional contacts made with the patient for the pur- 
pose of the study other than to follow-up on patient consent 
at the study start (as per the study design approved by the 
National Research Ethics Committee). Data were collected by 
homecare patient coordinators using a scripted conversation 
based on the structured questionnaire. The data were then ano- 
nymized by removing the patient's personal and demographic 
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to provide homecare service 



Patient contacted to arrange first delivery and 
nurse training visit on receipt of referral letter 
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and patient leaflet sent to participants 



Pre-installation 
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Pre-installation questionnaire 



Following delivery of sc IFN fl-1a, patient 
contacted to confirm satisfaction with service 



Post-installation 




Final call made to arrange collection 
of unused drugs 



Treatment end stage 



End-of -treatment questionnaire 



Figure I Key stages of multiple sclerosis treatment with IFN fi- 1 a through the Bupa 
Home Healthcare service, and data collection in the AIMS program. 
Abbreviations: AIMS, Assessing needs in Multiple Sclerosis; IFN, interferon; sc, 
subcutaneous. 



details and replacing with a patient identification number. The 
database for the study was maintained separately from the 
main Bupa Home Healthcare management system. Data were 
reviewed on a weekly and monthly basis throughout the study 
period and at the end of the study to control for missing fields 
(missing data were discounted from the analysis). 

Patients and study populations 

Eligible patients comprised all UK National Health Service 
(NHS) patients (aged sl6 years) who had been prescribed 
sc IFN P- la (Rebif 8 ), three times weekly, as per the summary 
of product characteristics; 11 these patients were identified by 
a referral center to the Bupa Home Healthcare service, which 
provides the majority of home health care support for patients 
receiving sc IFN [3- la in the UK. Patients were withdrawn 
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from the study if their clinic stopped prescribing sc IFN (3- 1 a 
or if they were referred to a different homecare provider. 

The "new" patient population consisted of patients 
who were naive to sc IFN [3- la treatment; unless stated 
otherwise, all analyses were carried out on this population. 
The "existing" patient population (recruited to gather more 
data related to experience on treatment) consisted of patients 
who were already receiving sc IFN (3- la. The "all patient" 
population comprised both new and existing patients. 

Standard protocol approvals, 
registrations, and patient consent 

The AIMS study (NCT01080573) was performed in accor- 
dance with the protocol and applicable local regulations, 
and conformed with the Declaration of Helsinki. The study 
was approved by the National Research Ethics Service and 
was granted full multicenter research ethics committee 
approval. Local Research and Development approval was 
granted from 62 participating UK NHS Trust hospitals (at the 
end of the recruitment period, three centers had recruited 
no patients). 

Verbal consent was obtained during Bupa Home 
Healthcare's first contact with the new patients or at the next 
scheduled contact for existing patients. Patients consenting 
verbally to inclusion in the study were mailed a copy of the 
patient leaflet and an informed consent form to sign and 
return. To ensure a complete dataset, data were collected 
from the patient during the period between verbal and writ- 
ten consent, as agreed with the patient and in accordance 
with the ethics committee approval. Patients who initially 
provided verbal consent but withdrew or did not provide 
written consent within the 6-week period - a stipulation 
of the ethics approval - and patients who withdrew writ- 
ten consent were removed from the database. All patients 
remained eligible for the homecare service. No safety data 
were collected during this study. 

Study size 

Assuming that 10% of patients would not continue treatment, 
and in order to detect a 5% difference in persistence between 
patients who did and did not feel well informed (5% signifi- 
cance at 80% power), 1,258 new patients were required. 

Study endpoints 

The primary endpoints were the characteristics of patients 
who stopped treatment compared with patients who contin- 
ued treatment in the all patient population, and the risk factors 
for premature discontinuation of sc IFN [3- la treatment in the 



new patient population. Secondary endpoints were additional 
associations between questionnaire responses and a summary 
of the questionnaire responses. 

Statistical analyses 

Descriptive statistics for the new patient population were 
used to summarize questionnaire responses and, for pre- 
delivery questions, were provided also at 0-6 months, 
6 months-1 year, 1-2 years, and more than 2 years after 
treatment start date. Treatment experience was measured 
as an ordinal variable (1= good, 5= very poor). Candidate 
variables, including age, sex, geographical region of the UK, 
previous use of DMDs, whether the patient had received 
information from the clinic, degree to which patients felt 
informed about treatment, degree to which patients were 
looking forward to therapy, whether any decision to discon- 
tinue a previous therapy was taken by the patient, level of 
information received during therapy, and patient experience 
on therapy were analyzed using univariate survival analysis 
to identify potential predictors of treatment discontinuation. 
In addition, Kaplan-Meier curves were drawn for each level 
of each of these candidate variables. 

All variables that were used in the univariate analysis 
were also analyzed using a multivariate analysis of the new 
patient population (Cox proportional hazards regression 
using a stepwise procedure: inclusion level 0.1, exclusion 
level 0.15). The extended model was used, as some variables 
were time-dependent. All pair-wise comparisons of variables 
were considered: if two variables were highly correlated 
(Pearson correlation coefficient ^0.4), one was excluded 
from the multivariate model. 

A degree of information score was computed for each 
patient averaging his responses to "How well informed do you 
feel?" during the treatment period (extremely =1, very =2, 
OK =3, not very =4, or uninformed =5); this mean score 
was used to classify patients into two groups: well informed 
(mean score <3.0) or not well informed (mean score ^3.0); 
unpaired Mests, performed because of the test's robustness 
in ordinal scale variables, 12 were used to compare the mean 
response to "How have you found taking your treatment this 
month?" between the two groups. In addition, patients were 
split into two groups based on their response to "How well 
informed do you feel?" at pre-installation (extremely, very, 
or OK versus not very or uninformed); the mean response 
to "How have you found taking your treatment this month?" 
(ordinal variables as above) was compared between the 
two groups at start of therapy-6 months, 6 months-1 year, 
1 year-2 years, or >2 years using an unpaired /-test. 
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Post hoc analyses 

Social and economic deprivation was calculated using the 
Indices of Multiple Deprivation in England, Wales, and 
Scotland. For the purpose of univariate (Kaplan-Meier) and 
multivariate analyses (Cox proportional hazards regression 
using an alternate forward selection and backward elimination 
stepwise procedure: inclusion level 0. 1 , exclusion level 0.15) 
of treatment discontinuation, patients in each country were 
stratified into less deprived or more deprived. 

Responses at pre-installation to "Has your clinic given you 
any information about your treatment yet?" and "How well 
informed do you feel?" or "Degree to which patients were 
looking forward to therapy" were analyzed with Mantel- 
Haenszel tests. SAS System (version 9.2; SAS Institute Inc, 
Cary, NC, USA) was used for the statistical analyses. 

Results 

Patient disposition and demographics 

Between November 2006 and April 2011, 2,390 patients 
were enrolled, of whom 1,267 were new and 1,123 were 
existing patients. Patients' demographic characteristics are 
listed in Table 1 . 



Table I Patient demographic and characteristics 



Characteristic 


Existing 


New 


All 




patients 


patients 


patients 




(n=l,!23) 


(n= 1,267) 


(N=2,390) 


Mean (SD) age, 1 years 


43.6 (8.93) 


39.9 (9.30) 


41.6 (9.31) 


Age range, years 


21-73 


16-76 


16-76 


Age a (categorized by years), 


n (%) 






<25 


!](<]) 


61 (5) 


72 (3) 


25-34 


170 (15) 


292 (23) 


462 (19) 


3S^t4 


447 (40) 


525 (41) 


972 (41) 


45-54 


350 (31) 


312 (25) 


662 (28) 


55-64 


135 (12) 


71 (6) 


206 (9) 


>65 


I0(<l) 


6(<l) 


I6(<l) 


Sex, n (%) 








Female 


872 (78) 


1,020 (81) 


1,892 (79) 


Male 


251 (22) 


247(19) 


498 (21) 


Region, n (%) 








East Midlands 


1 16 (10.33) 


1 14 (9.00) 


230 (9.62) 


East of England 


120 (10.69) 


106 (8.37) 


226 (9.46) 


London 


19 (1.69) 


55 (4.34) 


74 (3.10) 


North East 


123 (10.95) 


101 (7.97) 


224 (9.37) 


North West 


141 (12.56) 


177 (13.97) 


318 (13.31) 


Scotland 


126 (1 1.22) 


100 (7.89) 


226 (9.46) 


South Central 


94 (8.37) 


108 (8.52) 


202 (8.45) 


South East Coast 


52 (4.63) 


55 (4.34) 


107 (4.48) 


South West 


55 (4.90) 


102 (8.05) 


157 (6.57) 


West Midlands 


152 (13.54) 


193 (15.23) 


345 (14.44) 


Yorkshire and Humber 


125 (1 1.13) 


156 (12.31) 


281 (1 1.76) 



Note: a Age of patient on date of pre-delivery assessment. 
Abbreviation: SD, standard deviation. 



The number of patients enrolled in the AIMS study 
accounts for 15.7% (2,390/15,267) of the estimated number 
of patients with MS receiving DMDs through homecare 
companies (Bupa Home Healthcare, Healthcare at Home, and 
Evolution Homecare, which provide the majority of DMD 
treatments prescribed on the NHS to patients with MS) in the 
UK as of April 20 1 1 . Of the 5,450 patients approached to take 
part in the study, 2,722 (49.9%) provided written consent. 
Overall, 24.0% (304/1,267) of new patients and 30.0% 
(341/1,123) of existing patients discontinued therapy during 
the study; the mean (standard deviation [SD]) follow-up was 
18.1 (11.8) months. 

Pre-study characteristics of patients 
who did and did not stop treatment 
(primary endpoint) 

There were no notable differences in the pre-study charac- 
teristics (excluding geographical region), use of a patient 
support line, and duration of time receiving sc IFN (3- la 
between patients who did and did not stop treatment in the 
new or existing patient populations. Results for new patients 
are shown in the Supplementary materials (Table SI). 

Questionnaire responses (new patients) 

Data on responses to pre-installation, post-installation, pre- 
delivery, and end-of-treatment questions are shown in the 
Supplementary materials (Tables S2-S5). 

Information provision 

At the start of the study, 81% (1,006/1,249) of patients had 
received information about treatment from their clinic, and 
44% (553/1,265) felt extremely or very well informed. 
Following the first delivery of sc IFN [3-la, 94% (1,149/1,225) 
of patients had received training and 96% (1,128/1,179) 
of those who provided a response felt they had received 
sufficient training; 85% (1,018/1,192) of patients who had 
received training did so from their hospital. In total, 62% 
(766/1,238) of patients had received most of their informa- 
tion from the hospital, 21% (254/1,238) from the internet, 
and 6% (70/1,238) from patient support groups. Responses 
given at 6 months and >2 years to information provision 
questions prior to the repeat delivery of sc IFN (3- 1 a are shown 
in Table 2. Responses given at intermediate time points are 
consistent with those at 6 months and >2 years. 

Of the patients who ended treatment, 35% (108/31 1) of 
responses were "not at all" to the question "Did you contact 
any support lines during your treatment?" 
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Table 2 Information provision and treatment experience 



responses during 


; the study 






Question 


Response 


Treatment 


Proportion of 






period 


responses, % 








(n/N) 


Information provision 






Have you been 


Yes 


0-6 months 


34 (1,024/2,993) 


in contact with 




>2 years 


14 (243/1,758) 


the clinic since 








our last call? 








How well 


Extremely 


0-6 months 


59 (1,764/3,004) 


informed 


or very 


>2 years 


63 (1,097/1,755) 


do you feel? 








Have you 


No 


0-6 months 


94 (2,826/3,012) 


contacted any 




>2 years 


99 (1,739/1,765) 


support lines 








this month? 








Treatment experience 






How have you 


Very well 


0-6 months 


24 (726/3,017) 


been since the 


or well 


>2 years 


24 (423/1,770) 


last call? 








How have you 


Very good 


0-6 months 


24 (729/3,016) 


found taking 


or good 


>2 years 


23 (404/1,771) 


your treatment 








this month? 








What was your 


Problems 


0-6 months 


46 (42/91) 


concern? 


with injecting 


>2 years 


50 (9/18) 




Other 


0-6 months 


41 (37/91) 






>2 years 


44 (8/18) 



Treatment experience 

At the start of the study, 76% (486/637) of patients for 
whom responses were available had concerns about starting 
treatment; the two most commonly reported concerns were 
the ability to self-inject (32% [202/637]) and potential side 
effects (28% [179/637]). Following the first delivery of sc 
IFN P-la, 73% (818/1,120) of patients reported that they 
had no concerns. Responses to treatment experience ques- 
tions prior to the repeat delivery of sc IFN P-la are shown in 
Table 2. Of the patients who ended treatment, the three most 
commonly reported reasons for stopping sc IFN P-la treat- 
ment were side effects (28% [100/355 responses]), hospital 
decision made by the patient's neurology team rather than by 
the patient (22% [78/355 responses]), and switching therapy 
(21% [73/355 responses]). The most common response to 
"What would be of most benefit to new patients?", from those 
who discontinued therapy, was "reducing the side effects of 
sc IFN P-la" (48% [124/261 responses]). 

Predictors of treatment 
discontinuation (new patients) 

In the univariate model, none of the candidate variables 
tested were significant predictors of treatment discontinuation 



( Supplementary materials [Figures S1A-F]; P>0.05 for 
each variable; log-rank test), although trends were observed. 
Patients who had not received information about treatment 
from their clinic at pre-installation tended to discontinue 
treatment sooner than informed patients (^=3.68, degrees 
of freedom [df] =1; P=0.055; Figure 2 A). Patients who felt 
extremely, very, or OK informed at pre-installation tended to 
discontinue treatment later than patients who answered not 
very (j 2 =6.24, df =4; P=0. 1 82; Figure 2B). Younger patients 
appeared to stop treatment earlier than patients in other age 
groups Qf 2 =7.44, df =5; P=0.190; Figure 2C). Patients who 
felt very unwell on treatment tended to discontinue treatment 
earlier than those who felt not well, OK, very well, or well 
Cr 2 =7.86, df=4; P=0.097; Figure 2D). 

In the multivariate model, the Cox regression analysis 
found that responses to the questionnaire items "Has your 
clinic given you any information on treatment yet?" (pre- 
installation) and "How have you been on treatment since 
our last call?" (very well, well, OK, not well, or very unwell; 
pre-delivery), and geographical region were all significant 
predictors of stopping treatment (P<0.05 ; Table 3). Patients 
in Scotland were the most likely to discontinue treatment, 
compared with patients in the East of England. 

Information provision and treatment 
experience (new patients) 

A better treatment experience, denoted by a lower score 
(1-5), was seen during the first 6 months of therapy for 
patients who felt well informed at pre-installation (n=973; 
mean [SD] score 2.8 [0.5]) than those who felt less informed 
(n=158; mean [SD] score: 2.9 [0.4]; P=0.003). Patients who 
felt well informed during treatment reported significantly 
fewer problems taking their treatment (n=l 135; mean [SD] 
score: 2.7 [0.4]) than those who felt less informed (n=126; 
mean [SD] score: 3.0 [0.4]; P<0.001). Patients felt that their 
level of information improved during the study compared 
with study outset (,P<0.001 at each assessment), which was 
maintained for more than 2 years. 

Post hoc analyses (new patients) 

In multivariate analysis, deprivation (calculated using the 
Indices of Multiple Deprivation) was a significant predictor 
of treatment discontinuation for patients in England (hazard 
ratio 1.01, 95% confidence interval 1.00-1.02, P=0.036). In 
the univariate model, deprivation was not a significant pre- 
dictor of treatment discontinuation for patients in England, 
Wales, or Scotland (Figure S2A-C). Patients who were given 
information by their clinic felt significantly better informed 
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Figure 2 Kaplan-Meier curves of time to stop treatment within the new patient population, by: (A) patients who received information from the clinic; (B) informed level at 
the outset; (C) age class at the start of treatment; (D) patient experience on treatment. 



Table 3 Multivariate Cox regression analysis for time to stop 
treatment in new patients (N=l,267) 



Covariate 



Hazard 
ratio* 



95% CI 



P-value 



Region 



East of England 


1 06 


1. 00" 






East Midlands 


I 14 


1. 89 


I.I I -3.22 


0.020 


Scotland 


1 00 


2.8 1 


1.60^1.94 


<0.00l 


London 


55 


1. 63 


0.76-3.48 


0.206 


North East 


I0I 


1. 60 


0.83-3.08 


0.160 


North West 


1 77 


1. 68 


1.02-2.76 


0.040 


South Central 


1 08 


2.09 


1.23-3.57 


0.007 


South East Coast 


55 


1. 03 


0.47-2.23 


0.948 


South West 


1 02 


1. 98 


I.I 1-3.51 


0.020 


West Midlands 


1 93 


I.I9 


0.69-2.04 


0.537 


Yorkshire and Humber 


1 56 


1. 47 


0.87-2.49 


0.149 


as your clinic given you any 




1. 33 


1.0 1-1.76 


0.045 



information on treatment yet? 
How have you been on 
treatment since our last call? 



1.93 



1.57-2.38 <0.00l 



Notes: a The hazard ratio for each effect tested is adjusted for all other covariates/ 
effects in the model; Reference. East of England region had the highest survival 
probability in the time to stop treatment analysis of all the regions studied; regions 
in bold were statistically more likely to stop treatment. 
Abbreviation: CI, confidence interval. 



than patients who did not receive information (P<0.001); 
however, provision of information by their clinic was not 
associated with the degree to which patients looked forward 
to therapy (P=0.205). 

Discussion 

The AIMS study examined the risk factors related to 
premature treatment discontinuation and patients' experi- 
ences while receiving sc IFN (3- la. Provision of information 
at the outset of therapy, and whether patients had a favorable 
experience of treatment, were both found to have a positive 
influence on treatment persistence. The strongest predictor 
of treatment discontinuation was patients feeling unwell on 
treatment: the more patients felt unwell on treatment, the 
higher the likelihood of ending treatment. Geographical 
region, independent of social and economic deprivation, was 
also a strong predictor of treatment discontinuation, with 
patients in Scotland the most likely to discontinue treatment 
compared with patients in the East of England. 
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Survival analyses of demographic and attitudinal 
variables measured at pre-installation were not predictors 
of early discontinuation, with curves diverging only after 
2 years. Although it is not clear if the differences in informa- 
tion provision are clinically meaningful, patients who felt well 
informed at the study outset found that taking their therapy 
was a better experience for the first 6 months compared with 
the experience of those who felt less informed. In previous 
studies in patients with RRMS, the highest proportion of 
treatment interruptions occurred during the first 6 months. 13 
The number of new patients discontinuing therapy in this 
study (24%) is higher than that observed in patients with 
RRMS treated under the UK risk-sharing scheme, 14 but is 
comparable with discontinuation rates observed in retrospec- 
tive studies. 7 - 13 

Observational data reflect populations and settings rel- 
evant to the environment in which clinicians and patients 
use therapy. The Association of the British Pharmaceutical 
Industry has acknowledged that real-world data on the use of 
medicine in normal clinical practice are becoming increas- 
ingly important in decisions affecting patients' access to 
medicines in the UK and worldwide. 15 As such, the design 
of the AIMS study was considered to be most appropriate 
to assess the information on patients' treatment, including 
expectations, experience, training, and support. The AIMS 
program was a collaborative exercise among a pharmaceuti- 
cal company, a homecare company, and the NHS to collect 
patient-centric, real-world data, which may stimulate new 
models of data collection and outcome research. The meth- 
odology utilized existing time points at which patients were 
contacted by homecare coordinators, using standard interview 
scripts to ensure consistency. A number of pharmaceutical 
agents are delivered in this manner, and a similar method to 
that used in the AIMS program could be employed to study 
the patients' experiences of these agents. 

The study population included only patients receiving sc 
IFN (3- 1 a who used Bupa Home Healthcare as their homecare 
provider and gave consent to participate in the study. Unlike 
a randomized controlled trial, patient consent involved verbal 
and written consent and not face-to-face communication. 
In addition, Bupa Home Healthcare was permitted, accord- 
ing to the study design approved by the ethics committee, 
to follow-up with patients only twice by telephone to obtain 
written consent. As only 49.9% of the patients approached 
to take part in the study provided written informed consent, 
the population was, to some degree, self-selecting for more 
motivated patients, possibly limiting the ability to identify 
factors related to premature treatment discontinuation. 



A limiting factor in obtaining higher levels of written consent 
may have been the need for patients to return a copy of the 
consent form by mail. 

Despite the large sample size, the physician-derived 
questionnaire that was developed expressly for this study 
may have contained a certain degree of bias, as patients were 
only involved in ensuring that the questionnaire language was 
clear and comprehensible, and not in suggesting or developing 
the questions. In addition, the questions may not have cap- 
tured all of the domains relevant to patients, as patients and 
physicians have different perspectives regarding key aspects 
of MS diagnosis and assessment, treatment adherence, and 
disease management. 1617 The use of an appropriate, validated 
patient-reported outcome (PRO) instrument would have been 
preferable as it is recognized that patients' views of their own 
health, measured using a PRO, provide important and relevant 
assessments of the effects of treatment. 15 The availability of 
sc IFN (3- la for several years prior to the start of this study 
may have been a confounding factor, as information and sup- 
port would have been available from a number of sources. 
Additional factors affecting persistence to therapy may have 
been discerned with a drug new to the market, for which the 
patient materials and homecare delivery systems may not 
have been as developed and well established as studied here. 
Although not assessed in this study, advances in the injection 
technique for the administration of sc IFN [3- 1 a 1 8 and the for- 
mulation of sc IFN [3- la 19 have changed since the start of the 
study, which may have affected preference and acceptability 
of, and persistence to, treatment. Perceived lack of efficacy 
has been associated with IFN-(3 treatment discontinuation, 20-22 
which was not directly assessed in this study. In future studies, 
identifying additional factors predictive of treatment discon- 
tinuation will be important, especially in patients receiving 
treatment for more than 2 years. 

Low recruitment numbers in London and the South West, 
and late recruitment problems in London and Scotland, may 
have resulted in under-representation of these regions in 
the overall study population. The number of patients from 
Scotland included in the study was lower than in the rest of 
the UK. With only eleven MS centers in Scotland, the number 
and location of study centers, including differences in how the 
centers configure their services, may have affected regional 
differences in the hazard of stopping treatment; however, 
these factors were not identified by the current study. It 
could be speculated that socioeconomic factors may have 
influenced the risk of discontinuation in Scotland versus 
the East of England. However, although deprivation was a 
significant predictor of treatment discontinuation for patients 
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in England, the effect size was close to 1 .00, suggesting that 
the result may not be clinically relevant. 

Home delivery of sc IFN (3- la therapy is a good example 
of the complementary roles of the NHS MS center team 
and the homecare delivery company when collaborating 
to maximize patients' adherence to therapy. The results of 
this study support the point that patients feeling unwell on 
treatment should be encouraged to contact available MS 
support services. All therapeutic interventions need to focus 
on supporting patients' confidence in self-management 
and enhancing their understanding of the disease and its 
treatment. In addition, at pre-delivery, patients should be 
asked if they are experiencing adverse effects; this should 
be communicated to the MS specialist nurse, who can then 
follow-up with the patients. Since the start of this study, 
support websites and telephone lines have been set up, along 
with field-based nurse support in certain locations, to fur- 
ther support patients and complement the service provided 
by the NHS MS centers, particularly in relation to inject- 
able therapy. It may also be possible, when delivering the 
treatment, to include a prompt card that details the support 
services available. This could be an inexpensive intervention 
for patients who feel unwell or experience persistent adverse 
effects on treatment. 

Conclusion 

Overall, this study suggests that the provision of high-quality 
information and feeling well on treatment are the main deter- 
minants of persistence with sc IFN [3- la therapy in patients 
with MS. A package of care should therefore be considered 
when initiating sc IFN (3- la therapy. 
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